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INFORMATION PROCESSING APPARATUS corresponding to a specific position in a visual field of a user 
AND INFORMATION PROCESSING and to perform display control processing of causing the 

METHOD selected display object to be displayed on a display screen in 
association with the specific position on a basis of line - of 

CROSS REFERENCE TO RELATED 5 sight information showing a line of sight of the user . 
APPLICATIONS Further , according to the present disclosure , an informa 

tion processing method including executing display control 
This application is a U.S. National Phase of International processing by an information processing apparatus is pro 

Patent Application No. PCT / JP2017 / 007239 filed on Feb. vided . The display control processing selects a display 
24 , 2017 , which claims priority benefit of Japanese Patent object from among a plurality of candidate objects corre 
Application No. JP 2016-065218 filed in the Japan Patent sponding to a specific position in a visual field of a user on 
Office on Mar. 29 , 2016. Each of the above - referenced a basis of line - of - sight information showing a line of sight 
applications is hereby incorporated herein by reference in its of the user , and causes the selected display object to be 
entirety . displayed on a display screen in association with the specific 

position . 
TECHNICAL FIELD In addition , according to the present disclosure , there is 

provided a computer - readable medium including : an instruc The present disclosure relates to an information process tion operable on an information processing apparatus so as ing apparatus , an information processing method , and a 20 to execute an information processing method . The informa computer - readable medium . tion processing method includes executing display control 
BACKGROUND ART processing of selecting a display object from among a 

plurality of candidate objects corresponding to a specific 
A technology that assesses a display position correspond position in a visual field of a user on a basis of line - of - sight 

ing to the position of the line of sight of a user and causes 25 information showing a line of sight of the user , and causing 
display to be performed in a position based on the assessed the selected display object to be displayed on a display 
display position is developed . For example , the technology screen in association with the specific position . 
described in Patent Literature 1 below is given as a tech 
nology that assesses a display position on the basis of the Advantageous Effects of Invention 
position of the line of sight of a driver of a vehicle and visual 
field characteristics and causes alert display to be performed According to the present disclosure , the recognition of a 
in the assessed display position or the vicinity of the display display object by a user can be facilitated . 
position . Note that the effects described above are not necessarily 

limitative . With or in the place of the above effects , there 
CITATION LIST may be achieved any one of the effects described in this 

specification or other effects that may be grasped from this 
Patent Literature specification . 

30 

35 

Patent Literature 1 : JP H7-329657A BRIEF DESCRIPTION OF DRAWINGS 
40 

DISCLOSURE OF INVENTION FIG . 1 is an explanatory diagram for describing an 
example of an information processing method according to 

Technical Problem the present embodiment . 
FIGS . 2A and 2B are explanatory diagrams for describing 

Various display objects showing characters ( or character 45 an example of an information processing method according 
strings ; the same applies hereinafter ) and images , combina- to the present embodiment . 
tions of these , etc. can be displayed on a display screen while FIG . 3 is a flow chart showing an example of processing 
being superimposed on a real space ( or an image showing a according to the information processing method according 
real space , such as a captured image in which a real space to the present embodiment . 
is imaged ; the same applies hereinafter ) by using augmented 50 FIG . 4A is an explanatory diagram showing a display 
reality ( AR ) technology or the like , for example . example of display objects displayed by processing accord 

Further , in a case where a display object is superimposed ing to the information processing method according to the 
on a real space like above , there are needs to allow the user present embodiment . 
to recognize the substance shown by the superimposed FIG . 4B is an explanatory diagram showing a display 
display object more easily . 55 example of display objects displayed by processing accord 

The present disclosure proposes a new and improved ing to the information processing method according to the 
information processing apparatus , a new and improved present embodiment . 
information processing method , and a new and improved FIG . 4C is an explanatory diagram showing a display 
computer - readable medium that can facilitate the recogni- example of display objects displayed by processing accord 
tion of a display object by a user . 60 ing to the information processing method according to the 

present embodiment . 
Solution to Problem FIG . 5 is a flow chart showing an example of processing 

according to the information processing method according 
According to the present disclosure , there is provided an to the present embodiment . 

information processing apparatus . The information process- 65 FIG . 6 is an explanatory diagram for describing an 
ing apparatus includes : a processing unit configured to select example of processing according to the information process 
a display object from among a plurality of candidate objects ing method according to the present embodiment . 



25 

US 10,861,181 B2 
3 4 

FIG . 7 is a block diagram showing an example of a the viewed point of the user , a distance showing a satisfac 
configuration of an information processing apparatus tory range as a superimposition visual field or a distance 
according to the present embodiment . showing the visual limit in which binocular vision is pos 
FIG . 8 is an explanatory diagram showing an example of sible is defined as a “ second value . ” It may be assumed that 

a hardware configuration of the information processing 5 the information processing apparatus according to the pres 
apparatus according to the present embodiment . ent embodiment selects a display object corresponding to a 

specific position ( a target object ) from among a plurality of 
MODE ( S ) FOR CARRYING OUT THE candidate objects on the basis of the assessment of whether 

INVENTION the distance between the position of the viewed point and the 
10 specific position is less than or equal to the first value or 

Hereinafter , ( a ) preferred embodiment ( s ) of the present whether the distance is larger than the first value and less 
disclosure will be described in detail with reference to the than or equal to the second value . Details are described later 
appended drawings . Note that , in this specification and the with reference to FIG . 5 . 
appended drawings , structural elements that have substan- In a case where , for example , the technology described in 
tially the same function and structure are denoted with the 15 Patent Literature 1 is used , alert display is performed while 
same reference numerals , and repeated explanation of these the range inside the discrimination visual field is taken as a 
structural elements is omitted . proper display position associated with the position of the 

Further , in the following , the description is given in the line of sight . Here , as shown above , the user can recognize 
order shown below . the shape and the substance of an arbitrary kind of display 
1. Information processing method according to present 20 object in the discrimination visual field . Hence , for example , 
embodiment if alert display is performed in the discrimination visual field 
2. Information processing apparatus according to present like in the technology described in Patent Literature 1 , there 
embodiment is a possibility that the user can be caused to recognize the 
3. Computer - readable medium according to present embodi- substance of the alert display . 
ment Here , for example , a use case where a display object 
( Information Processing Method According to Present corresponding to a target object included in a real space is 
Embodiment ) caused to be displayed on a display screen while being 

First , an information processing method according to the superimposed on the real space is envisaged . Note that it 
present embodiment is described . In the following , the may be assumed that the target object corresponds to a 
information processing method according to the present 30 specific position in the visual field of the user . 
embodiment is described using , as an example , a case where Examples of the display screen according to the present 
processing according to the information processing method embodiment include display screens of an eyewear - type 
according to the present embodiment is performed by an wearable device ( hereinafter , occasionally referred to as 
information processing apparatus according to the present simply an " eyewear device " ) , such as an eyeglass - type 
embodiment . 35 wearable device , and a wearable device used by being 
[ 1 ] Outline of Information Processing Method According to mounted on the user's head , such as a head - mounted display 
Present Embodiment ( HMD ) . The HMD may be a transmission - type device , or 
FIG . 1 is an explanatory diagram for describing an may be a non - transmission - type apparatus . As the transmis 

example of the information processing method according to sion type , arbitrary types such as a video transmission type 
the present embodiment , and shows an example of visual 40 in which an image captured by an imaging device is caused 
field characteristics of a person . Here , “ H ” shown in FIG . 1 to be displayed on a display screen and thereby the outside 
represents the horizontal direction , and “ V ” shown in FIG . scenery is shown electronically and an optical transmission 
1 represents the vertical direction . Further , “ y ” shown in type are given . Further , examples of the display system for 
FIG . 1 represents the directional angle of the line - of - sight achieving the transmission type include arbitrary display 
direction . 45 systems that can achieve the transmission type , such as a 

The visual field characteristics of a person can be classi- hologram system , a half mirror system , and a pupil division 
fied as follows , for example . system . 
A discrimination visual field : a range in which a person Further , the display screen according to the present 

can recognize the shape and the substance of an arbi- embodiment may be a display screen of an arbitrary device 
trary kind of display object . 50 such as a smartphone or a tablet , for example . 

A word identification limit : a limit range in which a Examples of the target object according to the present 
person can read a character ( an example of the display embodiment include a living thing such as a person , an 
object ) object , etc. 

An effective visual field : a range in which a person can The target object according to the present embodiment is 
identify the shape of a display object other than char- 55 identified by processing using an arbitrary recognition tech 
acters ( an example of the display object ) . nology such as face recognition technology or object rec 

Other ranges ( ranges other than the discrimination visual ognition technology being performed on a captured image , 
field , the word identification limit , or the effective for example . 
visual field ) : ranges in which neither the shape nor the Further , the target object according to the present embodi 
substance of a display object can be identified but the 60 ment may be identified by using position information show 
movement of a display object based on animation ing the position of the user and a database in which positions 
display or the like of the display object can be noticed . and target objects are linked together , for example . 

Note that it may be assumed that the distance ( corre- Examples of the position information include position data 
sponding to the directional angle ) from the position of the obtained by a position identifying device included in an 
viewed point of a user to the word identification limit or to 65 apparatus for the display screen according to the present 
the boundary of the effective visual field is defined as a “ first embodiment and position data obtained by an external 
value . ” Further , it may be assumed that , for the position of position identifying device connected to an apparatus for the 
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display screen according to the present embodiment . the line of sight of the user ” and “ data that can be used for 
Examples of the position identifying device include an the identification of the position of the line of sight of the 
arbitrary device that can identify the position , such as a user ( or data that can be used for the inference of the position 
device for the Global Navigation Satellite System ( GNSS ) . of the line of sight of the user ; the same applies hereinafter ) . ” 

Examples of the display object according to the present 5 Examples of the data showing the position of the line of 
embodiment include an arbitrary display object that can be sight of the user according to the present embodiment 
displayed on the display screen , such as a character and an include " coordinate data showing the position of the line of 
image ( a moving image or a still image ) , and a combination sight of the user on the display screen . ” The position of the 
of these . Specific examples of the display object according line of sight of the user on the display screen is shown by 
to the present embodiment include the examples shown 10 coordinates in a coordinate system with the origin at a 
below . Note that it goes without saying that the example of reference position on the display screen , for example . The 
the display object according to the present embodiment is reference position on the display screen according to the 
not limited to the specific examples shown below . present embodiment may be a fixed position set in advance , 

a text label ( for example , a character string of less than or or may be a position that can be set on the basis of the user's 
equal to a set number of characters ) 15 operation or the like , for example . 

a composition ( for example , a character string in which In a case where information regarding the position of the 
the number of characters is larger than a set number of line of sight of the user according to the present embodiment 
characters ) is coordinate data showing the position of the line of sight 

an unanimated icon of the user on the display screen , the information processing 
an animated icon 20 apparatus according to the present embodiment acquires 
a photograph coordinate data showing the position of the line of sight of 
a thumbnail of a photograph the user on the display screen from an external apparatus that 
a moving image has identified ( or inferred ) the position of the line of sight of 
In a case where a use case like that mentioned above is the user by using line - of - sight detection technology , for 

envisaged , even if a display object corresponding to a target 25 example . Further , in the above case , the information pro 
object is caused to be displayed in the discrimination visual cessing apparatus according to the present embodiment may 
field of the user , there is a concern that the user cannot easily acquire coordinate data showing the position of the line of 
grasp the relationship between the display object and the sight of the user on the display screen by identifying ( or 
target object or the substance of the display object . Specific inferring ) the position of the line of sight of the user by using 
examples include a concern that the user cannot easily grasp 30 line - of - sight detection technology , for example . 
the relationship between the display object and the target Examples of the line - of - sight detection technology 
object or the substance of the display object in cases like according to the present embodiment include a method that 
below . detects the line of sight on the basis of the position of a 

a case where a plurality of target objects exist and a movable point of the eye ( for example , a point correspond 
plurality of display objects individually corresponding 35 ing to a movable portion of the eye , such as the iris and the 
to the target objects are caused to be displayed ( a case pupil ) with respect to a reference point of the eye ( for 
where the amount of information that is caused to be example , a point corresponding to an immovable portion of 
displayed is large ) the eye , such as the inner canthus and a corneal reflex ) . Note 

a case where the target object is in the other ranges that the line - of - sight detection technology according to the 
mentioned above 40 present embodiment is not limited to the above . For 

Hence , in a case where a display object corresponding to example , the information processing apparatus according to 
a target object is caused to be displayed , it is not necessarily the present embodiment or an external apparatus may detect 
the case that “ always causing the display object to be the line of sight of the user by using an arbitrary line - of - sight 
displayed in the discrimination visual field of the user is a detection technology using “ a corneal reflex method ” such 
desirable method for displaying the display object . ” 45 as “ a pupil corneal reflex method , ” “ a sclera reflex method , ” 

Thus , the information processing apparatus according to “ an active appearance model ( AAM ) that detects a face and 
the present embodiment performs “ processing of causing a then follows a feature point obtained from the eye , the nose , 
display object that is selected from among a plurality of the mouth , etc. , " or the like . 
candidates for the display object ( candidate objects ) corre- Note that the data showing the position of the line of sight 
sponding to a target object on the basis of line - of - sight 50 of the user according to the present embodiment are not 
information to be displayed ” ( hereinafter , occasionally limited to “ coordinate data showing the position of the line 
referred to as “ display control processing " ) . Alternatively , it of sight of the user on the display screen ” mentioned above . 
may be assumed that the information processing apparatus For example , in a case where the user wears a transmis 
according to the present embodiment is one that performs sion - type eyewear device or HMD or in like cases , the data 
" display control processing of selecting a display object 55 showing the position of the line of sight of the user accord 
from among a plurality of candidate objects corresponding ing to the present embodiment may be " coordinate data 
to a specific positions in the visual field of the user and showing the position in a real object in a real space seen by 
causing the selected display object to be displayed on a the user . " 
display screen in association with the specific position . ” The position in a real object in a real space seen by the 

Further , the manner of display of the display object that 60 user is identified ( or inferred ) on the basis of a three 
the information processing apparatus according to the pres- dimensional image of the real object and a line - of - sight 
ent embodiment causes to be displayed by display control vector identified ( or inferred ) by using line - of - sight detec 
processing changes on the basis of line - of - sight information . tion technology , for example . Note that the method for 

Here , the line - of - sight information according to the pres- identifying the position in a real object in a real space seen 
ent embodiment is data showing the line of sight of the user . 65 by the user is not limited to the above , and an arbitrary 
Examples of the line - of - sight information according to the technology that can identify the position in a real object in 
present embodiment include " data showing the position of a real space seen by the user may be used . 
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In a case where information regarding the position of the Here , in view of the visual field characteristics of a person 
line of sight of the user according to the present embodiment described above , it is difficult for the user to identify a 
is coordinate data showing the position in a real object in a character in a range that is neither the discrimination visual 
real space seen by the user , the information processing field nor the word identification limit . Hence , in the example 
apparatus according to the present embodiment acquires 5 shown in FIG . 2A , the information processing apparatus 
coordinate data showing the position in the real object in the according to the present embodiment causes the characters 
real space seen by the user from an external apparatus , for to be displayed in the word identification limit , and causes 
example . Further , in the above case , the information pro- the icon to be displayed in the effective visual field , for 
cessing apparatus according to the present embodiment may example . 
acquire coordinate data showing the position in the real 10 Further , in a case where , for example as shown in FIG . 
object in the real space seen by the user by identifying ( or 2B , the target object O does not exist ahead of the line of 
inferring ) the position in the real object in the real space seen sight of the user , the “ icon ” ( another example of the display 
by the user by using line - of - sight detection technology or the object corresponding to the target object O ) is displayed on 
like , for example . the display screen S. 

Further , examples of the data that can be used for the 15 Here , in a case where the target object O does not exist 
identification of the position of the line of sight of the user ahead of the line of sight of the user as shown in FIG . 2B , 
according to the present embodiment include captured even if a display object similar to that of FIG . 2A is caused 
image data in which the side on which an image is displayed to be displayed , it is difficult for the user to recognize the 
on the display screen is imaged ( captured image data in displayed characters . Further , in the other ranges , it is 
which the side facing the display screen is imaged from the 20 difficult for the user to identify the shape of the display 
display screen side ) . Further , the data that can be used for the object . Hence , in the example shown in FIG . 2B , the 
identification of the position of the line of sight of the user information processing apparatus according to the present 
according to the present embodiment may further include embodiment causes the icon to be displayed in the effective 
detection data of an arbitrary sensor that obtains a detection visual field , for example . 
value that can be used to improve the inference accuracy of 25 The information processing apparatus according to the 
the position of the line of sight of the user , such as detection present embodiment changes the manner of display of the 
data of an infrared sensor that detects infrared light on the display object on the basis of the line of sight of the user 
side on which an image is displayed on the display screen . shown by line - of - sight information , in view of visual field 

Further , the data that can be used for the identification of characteristics , for example as shown in FIGS . 2A and 2B . 
the position of the line of sight of the user according to the 30 By the change of the manner of display of the display 
present embodiment may be a three - dimensional image of a object , for example as shown in FIGS . 2A and 2B , the time 
real object and data for the identification of a line - of - sight it takes for the user to recognize the display object displayed 
vector of the user , for example . on the display screen S can be made shorter . 

In a case where , for example , data that can be used for the Hence , the information processing apparatus according to 
identification of the position of the line of sight of the user 35 the present embodiment can facilitate the recognition of the 
are used , the information processing apparatus according to display object by the user . 
the present embodiment performs , for example , processing [ 2 ] Processing According to Information Processing Method 
for a method for identifying the position of the line of sight According to Present Embodiment 
of the user according to the present embodiment like that Next , processing according to the information processing 
mentioned above , and identifies ( or infers ) the position of 40 method according to the present embodiment is described 
the line of sight of the user . more specifically . 

FIGS . 2A and 2B are explanatory diagrams for describing As described above , the information processing apparatus 
examples of the information processing method according to according to the present embodiment performs display con 
the present embodiment , and shows examples in which the trol processing processing of causing a display object that 
manner of display of the display object changes on the basis 45 is selected from among a plurality of candidates for the 
of line - of - sight information . display object corresponding to a target object on the basis 
FIG . 2A shows an example of a display object displayed of line - of - sight information to be displayed ” ) , as processing 

for a target object O on a display screen S. Further , FIG . 2B according to the information processing method according 
shows another example of a display object displayed for a to the present embodiment . 
target object on a display screen S. The information processing apparatus according to the 

The display screen S of FIG . 2A and the display screen S present embodiment causes a selected display object to be 
of FIG . 2B show display screens of an HMD ( examples of superimposed and displayed on a real space or an image 
the display screen of a wearable device used by being showing a real space . Here , examples of the image showing 
mounted on the user's head ) , for example . Further , in FIGS . a real space include a captured image in which a real space 
2A and 2B , it is assumed that the line of sight of the user is 55 is imaged and an image in which a real space generated by 
directed to around the center of the display screen S. computer graphics ( CG ) technology is shown virtually . 
A case where the display object corresponding to the The information processing apparatus according to the 

target object O is caused to be displayed above the target present embodiment causes a display object to be displayed 
object O on the display screen S is used as an example . using , for example , an arbitrary technology that can cause 

In a case where , for example as shown in FIG . 2A , the 60 the display object to be superimposed and displayed on a 
target object O exists ahead of the line of sight of the user , real space , such as AR technology , or an arbitrary technol 
the information processing apparatus according to the pres- ogy that can cause the display object to be superimposed and 
ent embodiment causes “ a combination of an icon ( an displayed on an image showing a real space , such as image 
example of the image ; the same applies hereinafter ) and processing technology . 
characters ” ( an example of the display object corresponding 65 Specifically , the information processing apparatus accord 
to the target object O ) to be displayed on the display screen ing to the present embodiment performs , as display control 
S , for example . processing , processing according to a first example shown in 
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( 2-1 ) below and processing according to a second example ( C ) Third Example of Change of Manner of Display of 
shown in ( 2-2 ) below , for example . Display Object 
( 2-1 ) First Example of Display Control Processing : Process- The information processing apparatus according to the 
ing for Change of Manner of Display of Display Object present embodiment changes the manner of display of the 

The information processing apparatus according to the 5 display object by changing the manner of omission of the 
present embodiment changes the manner of display of the display object . 
display object on the basis of , for example , line - of - sight In a case where , for example , not all the characters ( an 
information . example of the display object ) can be displayed within the 

word identification limit , the information processing appa Here , examples of the manner of display of the display 
object that the information processing apparatus according 10 ratus according to the present embodiment performs the 

omission of the characters in an arbitrary omission format to the present embodiment changes include the examples such as omission with a three dot leader ( " ... " ) . Further , shown in ( A ) to ( D ) below . in a case where , for example , all the characters can be ( A ) First Example of Change of Manner of Display of displayed within the word identification limit , the informa Display Object 15 tion processing apparatus according to the present embodi The information processing apparatus according to the ment does not perform the omission of the characters . That 
present embodiment changes the manner of display of the is , it may be assumed that , in a case where the attribute display object by changing the layout of the display object . information of the selected display object includes text 

For example , as shown with reference to FIG . 2A and information , the information processing apparatus according 
FIG . 2B , the information processing apparatus according to 20 to the present embodiment changes the number of displayed 
the present embodiment changes the layout of the display characters of the text information on the basis of line - of 
object by placing and arranging the display object on the sight information . 
basis of the line of sight of the user shown by line - of - sight ( D ) Fourth Example of Change of Manner of Display of 
information , in view of visual field characteristics . Display Object 
( B ) Second Example of Change of Manner of Display of 25 The information processing apparatus according to the 
Display Object present embodiment may change the manner of display of 

The information processing apparatus according to the the display object by , for example , combining two or more 
present embodiment changes the manner of display of the changes of the manner of display among the change of the 
display object by changing the manner of ornamentation on manner of display according to the first example shown in 
the display object . 30 ( A ) above to the change of the manner of display according 

Examples of the manner of ornamentation on the display to the third example shown in ( C ) above . 
object that the information processing apparatus according For example , as shown in the change of the manner of 
to the present embodiment changes include the examples display according to the first example shown in ( A ) above to 
shown below . Note that it goes without saying that the the change of the manner of display according to the fourth 
example of ornamentation on the display object is not 35 example shown in ( D ) above , the information processing 
limited to the examples shown below . apparatus according to the present embodiment changes the 
Make a character ( an example of the display object ) bold . manner of display of the display object on the basis of the 
Mark an image ( an example of the display object ) with a line of sight of the user shown by line - of - sight information , 

colored edge . in view of visual field characteristics . 
Blink a character or an image . Note that the processing for the change of the manner of 
The information processing apparatus according to the display of the display object is not limited to the examples 

present embodiment performs highlighting of changing the shown above . For example , the information processing 
manner of ornamentation on the display object in the fol- apparatus according to the present embodiment may perform 
lowing manner , for example . processing like that shown in ( i ) to ( iv ) below . 

In a case where a character ( an example of the display 45 ( i ) 
object ) is caused to be displayed in a range of the The information processing apparatus according to the 
effective visual field that is neither the discrimination present embodiment changes the manner of display of the 
visual field nor the word identification limit , the infor- display object further on the basis of state information , for 
mation processing apparatus according to the present example . 
embodiment makes the character bold . Further , in a 50 Here , the state information according to the present 
case where a character is caused to be displayed in the embodiment is data showing the state of the user . Examples 
range of the discrimination visual field or the word of the state information according to the present embodi 
identification limit , the information processing appara- ment include data showing the result of recognition of the 
tus according to the present embodiment does not make user's behavior , data showing the state of the user's con 
the character bold . 55 versation , etc. 

In a case where an image ( an example of the display The data showing the result of recognition of the user's 
object ) is caused to be displayed in the other ranges , the behavior show , for example , the result of recognition of the 
information processing apparatus according to the pres- user's behavior such as stillness , walking , traveling , stair 
ent embodiment marks the image with a colored edge ascent and descent , and vehicle driving . The user's behavior 
or blinks the image . Further , in a case where an image 60 is inferred on the basis of , for example , the detection result 
is caused to be displayed in the discrimination visual of a sensor that can detect movement and that is included in 
field , the word identification limit , or the effective an apparatus for the display screen according to the present 
visual field , the information processing apparatus embodiment , such as an acceleration sensor or a gyro sensor . 
according to the present embodiment neither marks the Note that the user's behavior may be inferred by an arbitrary 
image with a colored edge nor blinks the image ( that is , 65 technology that can recognize the user's behavior . Process 
causes the image itself that is the display object to be ing for the inference of the user's behavior may be per 
displayed ) . formed by the information processing apparatus according 
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to the present embodiment , or may be performed in an goes without saying that the method for changing the 
external apparatus of the information processing apparatus manner of display in a case where data showing illuminance 
according to the present embodiment . are used is not limited to the example shown above . 

The information processing apparatus according to the Further , examples of the data showing luminance include 
present embodiment refers to a table ( or a database ) in which 5 data showing the detection result of a luminance sensor 
behaviors and manners of display are linked together , and included in an apparatus for the display screen according to 
causes the display object to be displayed in the manner of the present embodiment . In a case where the apparatus for 
display corresponding to the recognized behavior , for the display screen according to the present embodiment is an 
example . Examples of the method for changing the manner eyewear device or an HMD , the luminance sensor is placed 
of display in correspondence with the recognized behavior 10 so as to detect the luminance on the side the user faces . 
include a method that changes one or two or more of the In a case where , for example , the target object exists in the 
size , the degree of omission , and the movement by anima- effective visual field of the user and the luminance is larger 
tion , blinking , etc. of the display object in accordance with than a prescribed threshold , the information processing 
the degree of movement of the recognized behavior . As a apparatus according to the present embodiment makes it 
specific example , in a case where , for example , the target 15 easier to view the display object by making a character ( an 
object exists in the effective visual field of the user and the example of the display object ) bold or the like . Note that it 
user is in a locomotion state , the information processing goes without saying that the method for changing the 
apparatus according to the present embodiment employs a manner of display in a case where data showing luminance 
layout of only an icon ( an example of the display object ) . are used is not limited to the example shown above . 

Further , examples of the data showing the state of the 20 Note that it goes without saying that the example of 
user's conversation include data showing whether the user changing the manner of display of the display object on the 
has a conversation or not . The data showing the state of the basis of environment information is not limited to the 
user's conversation are inferred by , for example , a conver- examples shown above . 
sation being detected on the basis of the detection result of ( iii ) 
a voice detection device such as a microphone included in an 25 The information processing apparatus according to the 
apparatus for the display screen according to the present present embodiment changes the manner of display of the 
embodiment . Processing for the inference of the state of the display object further on the basis of a display object 
user's conversation may be performed by the information selected from among a plurality of candidates for the display 
processing apparatus according to the present embodiment , object , for example . The information processing apparatus 
or may be performed in an external apparatus of the infor- 30 according to the present embodiment changes the manner of 
mation processing apparatus according to the present display of the display object on the basis of attribute 
embodiment . information showing the attribute of the selected display 

The information processing apparatus according to the object , for example . 
present embodiment causes the display object to be dis- Examples of the attribute information according to the 
played in the manner of display corresponding to the state of 35 present embodiment include data including one or two or 
conversation shown by data showing the state of the user's more of the type , the degree of importance , and the degree 
conversation , for example . Examples of the method for of priority of the display object . 
changing the manner of display in correspondence with the In a case where , for example , the target object exists 
state of conversation include a method that changes one or outside the effective visual field of the user and the degree 
two or more of the size , the degree of omission , and the 40 of importance of the display object shown by attribute 
movement by animation , blinking , etc. of the display object information is larger than a prescribed threshold , the infor 
in a case where the user has a conversation . mation processing apparatus according to the present 

Note that it goes without saying that the example of embodiment accentuates the display object more by blinking 
changing the manner of display of the display object on the the display object , marking the display object with a colored 
basis of state information is not limited to the examples 45 edge , or the like . Note that it goes without saying that the 
shown above . method for changing the manner of display in a case where 

attribute information is used is not limited to the examples 
The information processing apparatus according to the shown above . 

present embodiment changes the manner of display of the Note that it goes without saying that the example of 
display object further on the basis of environment informa- 50 changing the manner of display of the display object on the 
tion , for example . basis of the display object is not limited to the examples 

Here , the environment information according to the pres- shown above . 
ent embodiment is data showing the surrounding environ 
ment of the user . Examples of the data showing the sur- The information processing apparatus according to the 
rounding environment according to the present embodiment 55 present embodiment may change the manner of display of 
include data showing illuminance , data showing luminance , the display object by , for example , performing processing in 
and the like . which two or more pieces of processing of the processing 

Examples of the data showing illuminance include data shown in ( i ) above to the processing shown in ( iii ) above are 
showing the detection result of an illuminance sensor combined . 
included in an apparatus for the display screen according to 60 ( 2-2 ) Second Example of Display Control Processing : Pro 
the present embodiment . cessing for Selection of Display Object 

In a case where , for example , the target object exists in the The information processing apparatus according to the 
effective visual field of the user and the illuminance is larger present embodiment selects a display object from among a 
than a prescribed threshold , the information processing plurality of candidates for the display object corresponding 
apparatus according to the present embodiment makes it 65 to a target object . 
easier to view the display object by making a character ( an The information processing apparatus according to the 
example of the display object ) bold or the like . Note that it present embodiment selects a display object corresponding 

( iv ) 
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to a target object on the basis of , for example , the position processing for suppressing dynamic change of display on the 
of the viewed point on the display screen identified on the basis of line - of - sight information , etc. 
basis of line - of - sight information , the position of the target The information processing apparatus according to the 
object on the display screen , and information showing visual present embodiment performs display control processing 
field characteristics . Alternatively , it may be assumed that 5 according to the present embodiment at set time intervals , 
the information processing apparatus according to the pres- for example . 
ent embodiment selects a display object corresponding to a Examples of the time interval according to the present 
specific position from among a plurality of candidate objects embodiment include every set seconds , intervals corre 
on the basis of the relationship between the position of the sponding to a set number of frames , etc. The time interval 
viewed point identified on the basis of line - of - sight infor- 10 according to the present embodiment may be a fixed time 
mation and the specific position ( corresponding to the target interval set in advance , or may be a variable time interval 
object ) . Examples of the information showing visual field that can be varied on the basis of the user's operation , etc. 
characteristics according to the present embodiment include For example , the information processing apparatus accord 
data showing the visual field characteristics of a person ing to the present embodiment may perform display control 
shown with reference to FIG . 1 . 15 processing according to the present embodiment at an inter 
More specifically , the information processing apparatus val of 1 second or more . Alternatively , the information 

according to the present embodiment calculates the distance processing apparatus according to the present embodiment 
between the position of the viewed point mentioned above may perform display control processing according to the 
and the position of the target object mentioned above . Then , present embodiment every 2 frames or more with respect to 
the information processing apparatus according to the pres- 20 a display frame rate of 60 fps , for example . That is , the 
ent embodiment selects a display object corresponding to the information processing apparatus according to the present 
target object on the basis of the calculated distance and embodiment may perform display control processing 
information showing visual field characteristics . according to the present embodiment at a time interval 
From the calculated distance , the information processing longer than a time interval in which 1 frame is displayed . 

apparatus according to the present embodiment assesses 25 By display control processing according to the present 
what range of visual field characteristics the position of the embodiment being performed at set time intervals , the 
target object mentioned above falls within . Then , the infor- frequency with which the display of the display object on the 
mation processing apparatus according to the present display screen dynamically changes is made smaller than in 
embodiment selects a display object corresponding to the a case where display control processing according to the 
assessed range from among a plurality of candidates for the 30 present embodiment is performed for each frame . Hence , by 
display object corresponding to the target object . display control processing according to the present embodi 

For example , in a case where the assessed range is within ment being performed at set time intervals , the switching of 
the effective visual field , that is , in a case where the target display of the display object on the display screen is sup 
object exists in the effective visual field of the user , the pressed , and therefore the burden on the user can be reduced . 
information processing apparatus according to the present 35 Note that , in terms of reducing the burden on the user , 
embodiment selects a display object including a character . display control processing according to the present embodi 
Further , for example , in a case where the assessed range is ment may be performed at an interval of 1 second or more 
outside the effective visual field , that is , in a case where the as shown above as an example . 
target object exists outside the effective visual field of the Further , for example , the information processing appara 
user , the information processing apparatus according to the 40 tus according to the present embodiment may perform 
present embodiment selects a display object in which a processing of maintaining the layout of the already dis 
character is excluded . played display object in a period in which display control 

Further , in a case where the degree of priority has been set processing according to the present embodiment is not 
for each of a plurality of candidates for the display object , performed . 
the information processing apparatus according to the pres- 45 The information processing apparatus according to the 
ent embodiment may preferentially select a candidate for the present embodiment calculates the distance between the 
display object with a high degree of priority . The informa- position of the viewed point on the display screen identified 
tion processing apparatus according to the present embodi- on the basis of line - of - sight information and the position of 
ment may grasp the degree of priority by referring to the target object on the display screen . Then , the information 
attribute information , for example . 50 processing apparatus according to the present embodiment 

The information processing apparatus according to the maintains the layout of the already displayed display object 
present embodiment causes a display object that is selected by magnifying or minifying the display object on the basis 
from among a plurality of candidates for the display object of the calculated distance . 
corresponding to the target object to be displayed on the By the layout of the already displayed display objec 
display screen by performing the processing according to the 55 being maintained , the sense of incongruity that the user 
first example shown in ( 2-1 ) above and the processing seeing the already displayed display object can feel can be 
according to the second example shown in ( 2-2 ) above , for reduced in a period in which display control processing 
example . Further , the manner of display of the display object according to the present embodiment is not performed . 
dynamically changes on the basis of line - of - sight informa- The information processing apparatus according to the 
tion , etc. 60 present embodiment performs display control processing 

Note that the display control processing according to the like that described above as processing according to the 
present embodiment is not limited to the processing accord- information processing method according to the present 
ing to the first example shown in ( 2-1 ) above or the embodiment , for example . 
processing according to the second example shown in ( 2-2 ) Note that the display control processing described above 
above . 65 is processing in which processing according to the informa 

For example , the information processing apparatus tion processing method according to the present embodi 
according to the present embodiment may further perform ment is prescribed , for the sake of convenience . Hence , the 
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processing according to the information processing method in step S100 a plurality of target objects are detected , the 
according to the present embodiment can grasp the display information processing apparatus according to the present 
control processing described above as two or more pieces of embodiment calculates the position for each detected target 
processing ( on the basis of an arbitrary manner of cutting object . 
and division ) , for example . The information processing apparatus according to the 
[ 3 ] Examples of Processing According to Information Pro- present embodiment takes , as the position of the target 
cessing Method According to Present Embodiment object on the display screen , the coordinates on the display 

Next , specific examples of processing according to the screen of the target object when a captured image in which 
information processing method according to the present the target object is included is displayed on the display 
embodiment are shown . 10 screen , for example . Note that the method for calculating the 
FIG . 3 is a flow chart showing an example of processing position of the target object on the display screen is not 

according to the information processing method according limited to the above , and the information processing appa 
to the present embodiment . ratus according to the present embodiment may use an 

The information processing apparatus according to the arbitrary method that can identify the position of the target 
present embodiment searches for a target object and detects 15 object on the display screen . 
the target object ( S100 ) . The information processing appa- The information processing apparatus according to the 
ratus according to the present embodiment detects the target present embodiment calculates the distance between the 
object by “ performing , on a captured image , processing position of the viewed point on the display screen calculated 
according to an arbitrary recognition technology such as in step S104 and the position of the target object on the 
face recognition technology or object recognition technol- 20 display screen calculated in step S108 ( S110 ) . In a case 
ogy ” or “ using position information and a database in which where in step S100 a plurality of target objects are detected , 
positions and target objects are linked together , " or a com- the information processing apparatus according to the pres 
bination of these , for example . ent embodiment calculates the distance for each detected 

Note that the processing of step S100 may be performed target object . 
in , for example , an external apparatus of the information 25 The information processing apparatus according to the 
processing apparatus according to the present embodiment , present embodiment selects a display object to be caused to 
such as a server that can communicate with the information be displayed on the display screen on the basis of the 
processing apparatus according to the present embodiment . distance calculated in step S110 and the information of 
In a case where the processing of step S100 is performed in visual field characteristics ( S112 ) . In a case where in step 
an external apparatus , the information processing apparatus 30 S100 a plurality of target objects are detected , the informa 
according to the present embodiment performs the process- tion processing apparatus according to the present embodi 
ing of step S102 and the subsequent steps described later ment selects a display object for each target object , for 
using the result of detection of the target object acquired example . en , the information processing apparatus 
from the external apparatus . according to the present embodiment calculates the layout of 

The information processing apparatus according to the 35 the selected display object , and causes the display object to 
present embodiment assesses whether the target object is be displayed on the display screen ( S114 ) . Note that 
detected or not ( S102 ) . examples of the processing of step S112 and the processing 

In a case where in step S102 it is not assessed that the of step S114 are described later . 
target object is detected , the information processing appa- The information processing apparatus according to the 
ratus according to the present embodiment ends the process- 40 present embodiment causes a display object that is selected 
ing shown in FIG . 3. Further , in a case where in step S102 from among a plurality of candidates for the display object 
it is assessed that the target object is detected , the informa- corresponding to the target object to be displayed on the 
tion processing apparatus according to the present embodi- display screen by performing the processing shown in FIG . 
ment performs the processing of step S104 and the subse- 3 , for example . Further , for example by the processing 
quent steps described later . 45 shown in FIG . 3 being performed , the manner of display of 

In a case where in step S102 it is assessed that the target the display object dynamically changes on the basis of 
object is detected , the information processing apparatus line - of - sight information , etc. 
according to the present embodiment calculates the position Note that the processing according to the information 
of the viewed point ( gaze point ) on the display screen on the processing method according to the present embodiment is 
basis of line - of - sight information ( S104 ) . The information 50 not limited to the example shown in FIG . 3 . 
processing apparatus according to the present embodiment For example , in a case where an application executes 
takes , as the position of the viewed point on the display depiction other than display control processing according to 
screen , the intersection point of a straight line in the line- the present embodiment , the display control processing 
of - sight direction identified from line - of - sight information shown in FIG . 3 may be stopped , as exceptional processing . 
and the display screen , for example . Note that the method for 55 Here , data for assessing whether to stop the display control 
calculating the position of the viewed point on the display processing in the above case or not ( for example , a flag 
screen is not limited to the above , and the information showing ON or OFF of an interrupt , etc. ) are included in 
processing apparatus according to the present embodiment metadata of the application , for example . 
may use an arbitrary method that can identify the position of Each of FIGS . 4A , 4B , and 4C are explanatory diagrams 
the viewed point on the display screen . 60 showing a display example of display objects that are 

The information processing apparatus according to the displayed by processing according to the information pro 
present embodiment reads out data of display objects linked cessing method according to the present embodiment . FIG . 
with the detected target object from a recording medium 4A shows an example of display of display objects in which 
such as a storage unit ( described later ) ( S106 ) . icons and characters are combined . Further , FIG . 4B shows 
The information processing apparatus according to the 65 an example of display of display objects showing characters . 

present embodiment calculates the position of the detected Further , FIG . 4C shows an example of display of display 
target object on the display screen ( S108 ) . In a case where objects in which titles , characters , and icons are combined . 
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The substance shown by the display object corresponding is a character string and the display position determined in 
to the target object may be , for example , one or both of a step S200 is outside the range of the effective visual field or 
substance regarding a person ( for example , a name , a not ( S202 ) . 
nickname , a hometown , a photograph , etc. , or a combination In a case where in step S202 it is assessed that the value 
of these ) and a substance regarding an object ( for example , 5 of the field is a character string and the display position 
“ the nutritive value of a food , ” “ the author and cover of a determined in step S200 is outside the range of the effective book , ” “ the name , place , and telephone number of a store , ” visual field , the information processing apparatus according etc. ) . Note that the substance shown by the display object to the present embodiment performs the processing from corresponding to the target object is not limited to the step S202 on a display object corresponding to another field . examples shown above , and may be an arbitrary substance . 10 That is , it may be assumed that , in a case where the Note that , although FIGS . 4A , 4B , and 4C show display assessment result of step S202 is affirmative assessment objects corresponding to a plurality of target objects for the 
sake of convenience , there may be , among the display ( YES ) , it is practically prohibited to select , as the display 
objects shown in FIGS . 4A , 4B , and 4C , a display object that object , a candidate object that includes a character string 
is not displayed on the basis of line - of - sight information . existing outside the range of the effective visual field . 
FIG . 5 is a flow chart showing an example of processing Further , in a case where in step S202 it is not assessed that 

according to the information processing method according the value of the field is a character string and the display 
to the present embodiment , and shows examples of the position determined in step S200 is outside the range of the 
processing of step S112 and the processing of step S114 of effective visual field , the information processing apparatus 
FIG . 3. Further , FIG . 6 is an explanatory diagram for 20 according to the present embodiment places the display 
describing an example of processing according to the infor- object in the determined display range ( S204 ) . That is , in a 
mation processing method according to the present embodi- case where it is assessed that the value of the field is not a 
ment , and shows an example of attribute information character string or in a case where it is assessed that the 
according to the present embodiment . determined display position is within the range of the 

The information processing apparatus according to the 25 effective visual field , the display object is placed in the 
present embodiment determines , on the display screen , a determined display range . Note that , in a case where a 
display range ( displayable region ) in which a selected dis- character string is placed as the display object in a range of 
play object can be caused to be displayed ( S200 ) . Note that the effective visual field that is neither the discrimination 
the information processing apparatus according to the pres- visual field nor the word identification limit as described in 
ent embodiment further determines , in step S200 , a display 30 the second example described above , the information pro 
position in the display range in which the display object is cessing apparatus according to the present embodiment may 
caused to be displayed . For example , the display position of make the characters bold . Further , in a case where a char 
the display object is determined so as to be in the vicinity of acter string is placed in the range of the discrimination visual 
the target object , as shown in FIGS . 2A and 2B . Note that , field or the word identification limit , the information pro 
in a case where a plurality of character strings are displayed 35 cessing apparatus according to the present embodiment may 
as the display object , the character strings may be arranged not make the characters bold . Then , the information pro 
in the vertical direction of the display range in the order of cessing apparatus according to the present embodiment 
the degree of priority of the character string . Further , in a assesses whether , due to the placement of the display object , 
case where the display object is a character string , the the placed display object protrudes out of the display range 
character string may be placed preferentially in the discrimi- 40 determined in step S200 or not ( S206 ) . 
nation visual field or the word identification limit . In a case where in step S206 it is not assessed that the 
The information processing apparatus according to the placed display object protrudes out of the determined dis 

present embodiment determines , on the display screen , a play range , the information processing apparatus according 
display range in which a display object can be caused to be to the present embodiment performs the processing from 
displayed , on the basis of , for example , the position of the 45 step S202 on a display object corresponding to another field . 
viewed point on the display screen identified on the basis of Further , in a case where in step S206 it is assessed that the 
line - of - sight information and information showing visual placed display object protrudes out of the determined dis 
field characteristics . The information processing apparatus play range , the information processing apparatus according 
according to the present embodiment determines the display to the present embodiment ends the processing shown in 
range on the basis of , for example , the effective visual field 50 FIG . 5. That is , the assessment of step S206 is repeated until 
identified by the position of the viewed point and informa- it becomes practically difficult or impossible to place 
tion showing visual field characteristics . Note that it may be another display object in the determined display range . Note 
assumed that the display range is larger than the effective that , in a case where , due to the placement of a display 
visual field and encompasses the effective visual field . object , a part of the display object protrudes out of the 
Further , it may be assumed that the display range is a range 55 effective visual field , the protruding part of the display 
smaller than the display screen S. object may be displayed . 

The information processing apparatus according to the By the processing of FIG . 5 , the placement of a character 
present embodiment refers to the attribute information string outside the range of the effective visual field is 
shown in FIG . 6 , and performs the processing of steps S202 practically prohibited , and a character string is placed only 
to S206 described later , in order starting from the candidate 60 in the range of the effective visual field . As a result , a 
for the display object corresponding to the field with the character string is placed only in the range of the effective 
highest degree of priority . Further , in a case where a can- visual field ; hence , the burden of recognition by the user is 
didate for the display object does not exist , the information reduced , and the time of recognition of information by the 
processing apparatus according to the present embodiment user is shortened . Note that , as a side effect , the amount of 
ends the processing shown in FIG . 5 . 65 information in the display range is reduced , and conse 

The information processing apparatus according to the quently also the processing burden as a system can be 
present embodiment assesses whether the value of the field reduced . 
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The information processing apparatus according to the FIG . 8 is an explanatory diagram showing an example of 
present embodiment performs , for example , the processing the hardware configuration of the information processing 
shown in FIG . 5 as the processing of step S112 and the apparatus 100 according to the present embodiment . The 
processing of step S114 of FIG . 3. The display object is information processing apparatus 100 includes , for example , 
displayed in the determined display range by the processing an MPU 150 , a ROM 152 , a RAM 154 , a recording medium 
shown in FIG . 5 being performed , for example . 156 , an input / output interface 158 , an operation input device 
Note that the processing of step S112 and the processing 160 , a display device 162 , and a communication interface 

of step S114 of FIG . 3 are not limited to the processing 164. Further , the information processing apparatus 100 
shown in FIG . 5. For example , in a range that is neither the connects the components together by means of , for example , 
discrimination visual field nor the word identification limit , a bus 166 as a data transmission path . 
it is difficult for the user to identify a character , as described The MPU 150 includes , for example , one or two or more 
above ; hence , in step S202 of FIG . 5 , “ the range of the processors , various processing circuits , etc. that include an 
discrimination visual field or the word identification limit " arithmetic circuit such as an MPU , and functions as the 
may be seen instead of “ the range of the effective visual control unit 104 that controls the entire information pro 
field . ” cessing apparatus 100. Further , the MPU 150 plays the role 

Further , the information processing apparatus according of a processing unit 110 described later in the information 
to the present embodiment may arrange the display object processing apparatus 100 , for example . Note that the pro 
using a flow layout of Hyper Text Markup Language cessing unit 110 may include a dedicated ( or general 
( HTML ) , for example . 20 purpose ) circuit that can perform the processing of the 

Further , as described above , the information processing processing unit 110 ( for example , a processor provided 
apparatus according to the present embodiment may change separately from the MPU 150 , etc. ) . 
the manner of display of the display object further on the The ROM 152 stores data for control such as a program 
basis of one or two or more of state information , environ- and an operating parameter to be used by the MPU 150 , etc. 
ment information , and the selected display object , for 25 The RAM 154 temporarily stores , for example , a program to 
example . be executed by the MPU 150 , etc. 
( Information Processing Apparatus According to Present The recording medium 156 functions as a storage unit 
Embodiment ) ( not illustrated ) , for example , and stores various data such as 
Next , an example of the configuration of the information data for the information processing method according to the 

processing apparatus according to the present embodiment 30 present embodiment such as attribute information , and vari 
that can perform the processing according to the information ous applications . Here , examples of the recording medium 
processing method according to the present embodiment 156 include a magnetic recording medium such as a hard 
described above is described . disk and a nonvolatile memory such as a flash memory . 
FIG . 7 is a block diagram showing an example of the Further , the recording medium 156 may be attachable to and 

configuration of an information processing apparatus 100 35 detachable from the information processing apparatus 100 . 
according to the present embodiment . The information pro- The input / output interface 158 connects the operation 
cessing apparatus 100 includes , for example , a communica- input device 160 and the display device 162 , for example . 
tion unit 102 and a control unit 104 . The operation input device 160 functions as an operation 

Further , the information processing apparatus 100 may unit ( not illustrated ) , and further the display device 162 
include , for example , a read - only memory ( ROM , not illus- 40 functions as a display unit ( not illustrated ) . Here , examples 
trated ) , a random access memory ( RAM , not illustrated ) , a of the input / output interface 158 include a Universal Serial 
storage unit ( not illustrated ) , an operation unit that the user Bus ( USB ) terminal , a Digital Visual Interface ( DVI ) ter 
can operate ( not illustrated ) , a display unit in which various minal , a High - Definition Multimedia Interface ( HDMI ) 
screens are displayed on a display screen ( not illustrated ) , ( registered trademark ) terminal , various processing circuits , 
etc. The information processing apparatus 100 connects the 45 etc. 
components mentioned above together by means of , for Further , the operation input device 160 is provided on the 
example , a bus as a data transmission path . information processing apparatus 100 , and is connected to 

The ROM ( not illustrated ) stores data for control such as the input / output interface 158 in the interior of the informa 
a program and an operating parameter to be used by the tion processing apparatus 100 , for example . Examples of the 
control unit 104. The RAM ( not illustrated ) temporarily 50 operation input device 160 include a button , a direction key , 
stores a program to be executed by the control unit 104 , etc. and a rotary selector such as a jog dial , a combination of 

The storage unit ( not illustrated ) is a storage means these , etc. 
included in the information processing apparatus 100 , and Further , the display device 162 is provided on the infor 
stores various data such as data for the information process- mation processing apparatus 100 , and is connected to the 
ing method according to the present embodiment such as 55 input / output interface 158 in the interior of the information 
attribute information and display objects , and various appli- processing apparatus 100 , for example . Examples of the 
cations , for example . Here , examples of the storage unit ( not display device 162 include a liquid crystal display , an 
illustrated ) include a magnetic recording medium such as a organic electro - luminescence display ( an organic EL dis 
hard disk , a nonvolatile memory such as a flash memory , etc. play ; also called an organic light emitting diode display 
Further , the storage unit ( not illustrated ) may be attachable 60 ( OLED display ) ) , etc. 
to and detachable from the information processing apparatus Note that it goes without saying that the input / output 
100 . interface 158 may be connected to an external device such 
As the operation unit ( not illustrated ) , an operation input as an external operation input device ( for example , a key 

device described later is given . Further , as the display unit board , a mouse , etc. ) or an external display device of the 
( not illustrated ) , a display device described later is given . 65 information processing apparatus 100. Further , the display 
[ Example of Hardware Configuration of Information Pro- device 162 may be a device in which display and the user's 
cessing Apparatus 100 ] operation are possible , such as a touch panel , for example . 
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The communication interface 164 is a communication role of principally performing processing according to the 
means included in the information processing apparatus 100 , information processing method according to the present 
and functions as the communication unit 102 for performing embodiment . 
communication with an external device such as an imaging The processing unit 110 plays the role of principally 
device or an external apparatus such as a server wirelessly 5 performing display control processing according to the 
or wiredly via a network ( or directly ) , for example . Here , present embodiment , and causes a display object that is 
examples of the communication interface 164 include a selected from among a plurality of candidates for the display 
communication antenna and a radio frequency ( RF ) circuit object corresponding to a target object to be displayed on the 
( wireless communication ) , an IEEE 802.15.1 port and a display screen on the basis of line - of - sight information . 
transmission / reception circuit ( wireless communication ) , an Further , the processing unit 110 changes the manner of 

display of the display object on the basis of , for example , IEEE 802.11 port and a transmission / reception circuit ( wire line - of - sight information , for example as shown in ( A ) less communication ) , a local area network ( LAN ) terminal above to ( D ) above . The processing unit 110 may change the and a transmission / reception circuit ( wired communication ) , manner of display of the display object further on the basis 
etc. 15 of one or two or more of state information , environment 
The information processing apparatus 100 performs pro- information , and the selected display object . 

cessing according to the information processing method More specifically , the processing unit 110 performs the 
according to the present embodiment by means of the processing according to the first example shown in ( 2-1 ) 
configuration shown in FIG . 8 , for example . Note that the above and the processing according to the second example 
hardware configuration of the information processing appa- 20 shown in ( 2-2 ) above , for example ; thereby , causes a 
ratus 100 according to the present embodiment is not limited selected display object to be displayed on the display screen , 
to the configuration shown in FIG . 8 . and further dynamically changes the manner of display of 

For example , the information processing apparatus 100 the display object . Further , the processing unit 110 may 
may not include the communication interface 164 in a case further perform processing for suppressing dynamic change 
of performing communication with an external apparatus 25 of display or the like , as described above . 
etc. via a connected external communication device or in a Further , the processing unit 110 performs processing of 
case of being a configuration in which processing is per detecting a target object as described with reference to FIG . 
formed in a stand - alone manner . Further , the communication 3 , for example ; and in a case where the target object is 
interface 164 may be a configuration in which communica detected , the processing unit 110 performs display control 
tion can be performed with one or two or more external 30 processing according to the present embodiment . By including , for example , the processing unit 110 , the apparatuses etc. by means of a plurality of communication control unit 104 principally performs processing according systems . 

Further , the information processing apparatus 100 may to the information processing method according to the 
present embodiment ( for example , display control process have a configuration not including the recording medium 35 ing according to the present embodiment ) . 156 , the operation input device 160 , or the display device The information processing apparatus 100 performs pro 162 , for example . cessing according to the information processing method Further , for example , a part or the whole of the configu according to the present embodiment ( for example , display 

ration shown in FIG . 8 ( or a configuration according to a control processing according to the present embodiment ) by 
modification example ) may be obtained using one or two or 40 means of the configuration shown in FIG . 7 , for example . 
more ICs . Thus , the information processing apparatus 100 can facili 
An example of the configuration of the information pro- tate the recognition of the display object by the user by 

cessing apparatus 100 will now be described with reference means of the configuration shown in FIG . 7 , for example . 
to FIG . 7 again . The communication unit 102 is a commu- Further , for example by means of the configuration shown 
nication means included in the information processing appa- 45 in FIG . 7 , the information processing apparatus 100 can 
ratus 100 , and performs communication with an external exhibit an effect obtained by processing according to the 
device such as an imaging device and an external apparatus information processing method according to the present 
such as a server wirelessly or wiredly via a network ( or embodiment like that described above being performed . 
directly ) . Further , the communication of the communication Note that the configuration of the information processing 
unit 102 is controlled by the control unit 104 , for example . 50 apparatus according to the present embodiment is not lim 

Here , examples of the communication unit 102 include a ited to the configuration shown in FIG . 7 . 
communication antenna and an RF circuit , a LAN terminal For example , the information processing apparatus 
and a transmission / reception circuit , etc. , but the configu- according to the present embodiment may include the pro 
ration of the communication unit 102 is not limited to the cessing unit 110 shown in FIG . 7 separately from the control 
above . For example , the communication unit 102 may have 55 unit 104 ( for example , obtain the processing unit 110 by 
a configuration corresponding to an arbitrary standard that using another processing circuit ) . 
can perform communication , such as a USB terminal and a Further , as described above , the display control process 
transmission / reception circuit , or an arbitrary configuration ing according to the present embodiment is processing in 
that can communicate with an external apparatus via a which processing according to the information processing 
network . Further , the communication unit 102 may be a 60 method according to the present embodiment is prescribed , 
configuration that can perform communication with one or for the sake of convenience . Hence , the configuration for 
two or more external apparatuses etc. by means of a plurality performing processing according to the information process 
of communication systems . ing method according to the present embodiment is not 

The control unit 104 includes , for example , an MPU or the limited to the configuration shown in FIG . 7 , and may have 
like , and plays the role of controlling the entire information 65 a configuration in accordance with the manner of cutting and 
processing apparatus 100. Further , the control unit 104 division of processing according to the information process 
includes , for example , the processing unit 110 , and plays the ing method according to the present embodiment . 
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Further , for example , the information processing appara- embodiment can further provide also a recording medium 
tus according to the present embodiment may not include the ( computer - readable medium ) in which the program men 
communication unit 102 in a case where communication is tioned above is stored . 
performed with an external apparatus via an external com- The configuration described above shows an example of 
munication device having a similar function and a similar 5 the present embodiment , and is included in the technical 
configuration to the communication unit 102 or in a case scope of the present disclosure , as a matter of course . 
where processing is performed in a stand - alone manner . Further , the effects described in this specification are 

Hereinabove , a description is given using an information merely illustrative or exemplified effects , and are not limi 
processing apparatus as the present embodiment ; but the tative . That is , with or in the place of the above effects , the 
present embodiment is not limited to this form . The present technology according to the present disclosure may achieve 
embodiment can be used for various devices that can per- other effects that are clear to those skilled in the art from the 
form processing according to the information processing description of this specification . 
method according to the present embodiment , such as wear- Additionally , the present technology may also be config 
able devices used by being mounted on the user's head such ured as below . 
as eyewear devices and HMDs , computers such as personal ( 1 ) 
computers ( PCs ) and servers , communication devices such An information processing apparatus including : 
as mobile phones and smartphones , and tablet - type devices , a processing unit configured to select a display object 
for example . Further , the present embodiment can be used from among a plurality of candidate objects corresponding 
also for a processing IC that can be incorporated in a device 20 to a specific position in a visual field of a user and to perform 
like that mentioned above , for example . display control processing of causing the selected display 

Further , the information processing apparatus according object to be displayed on a display screen in association with 
to the present embodiment may be used for an information the specific position on a basis of line - of - sight information 
processing system in which connection to a network ( or showing a line of sight of the user . 
communication between apparatuses ) is a presupposition , 25 ( 2 ) 
such as cloud computing or the like , for example . Examples The information processing apparatus according to ( 1 ) , 
of the information processing system in which processing in which the processing unit changes a manner of display 
according to the information processing method according of the display object on the basis of the line - of - sight infor 
to the present embodiment is performed include a system in mation . 
which display on a display screen of another apparatus is ( 3 ) 
controlled by an apparatus that performs display control The information processing apparatus according to ( 2 ) , 
processing according to the present embodiment . in which the processing unit changes the manner of 
( Program According to Present Embodiment ) display of the display object by changing at least one of a 

The recognition of the display object by the user can be layout of the display object , a manner of ornamentation on 
facilitated by a program for causing a computer system to the display object , and a manner of omission of the display 
function as the information processing apparatus according object . 
to the present embodiment ( for example , a program that can 
execute processing according to the information processing The information processing apparatus according to ( 2 ) or 
method according to the present embodiment , such as dis 
play control processing according to the present embodi- in which the processing unit changes the manner of 
ment ) being executed by a processor or the like in the display of the display object further on a basis of state 
computer system . Here , as the computer system according to information showing at least one of a locomotion state and 
the present embodiment , a single computer or a plurality of a conversation state of the user . 
computers are given . A series of processing according to the 45 ( 5 ) 
information processing method according to the present The information processing apparatus according to any 
embodiment is performed by the computer system according one of ( 1 ) to ( 4 ) , 
to the present embodiment . in which the plurality of candidate objects include attri 

Further , an effect obtained by the processing according to bute information , and 
the information processing method according to the present 50 the processing unit changes a manner of display of the 
embodiment described above can be exhibited by a program display object further on a basis of the attribute information 
for causing a computer system to function as the information of the selected display object . 
processing apparatus according to the present embodiment ( 6 ) 
being executed by a processor or the like in the computer The information processing apparatus according to ( 5 ) , 
system . in which the processing unit determines the manner of 
The preferred embodiment ( s ) of the present disclosure display of the display object on a basis of an assessment of 

has / have been described above with reference to the accom- whether the attribute information of the selected display 
panying drawings , whilst the present disclosure is not lim- object includes text information or whether the attribute 
ited to the above examples . A person skilled in the art may information of the selected display object includes no text 
find various alterations and modifications within the scope 60 information . 
of the appended claims , and it should be understood that ( 7 ) 
they will naturally come under the technical scope of the The information processing apparatus according to ( 6 ) , 
present disclosure . in which , in a case where the attribute information of the 

For example , although in the above it is stated that a selected display object includes text information , the pro 
program for causing a computer system to function as the 65 cessing unit changes a number of displayed characters of the 
information processing apparatus according to the present text information on the basis of the line - of - sight informa 
embodiment ( computer program ) is provided , the present tion . 

35 

40 ( 3 ) , 

55 



5 

10 

20 

25 

US 10,861,181 B2 
25 26 

( 8 ) ( 16 ) 
The information processing apparatus according to ( 6 ) or The information processing apparatus according to any 

( 7 ) , one of ( 1 ) to ( 15 ) , 
in which , in a case where the attribute information of the in which the processing unit 

selected display object includes text information , the pro- performs the display control processing at a time interval 
cessing unit performs highlighting of the text information on longer than a time interval in which 1 frame is displayed , and 
the basis of the line - of - sight information . performs layout processing of maintaining a layout of the 
( 9 ) already displayed display object in a period in which the 

The information processing apparatus according to any display control processing is not performed . 
one of ( 5 ) to ( 8 ) , ( 17 ) 

in which each of the plurality of candidate objects The information processing apparatus according to ( 16 ) , 
includes , as the attribute information , information showing in which the processing unit 
a degree of priority , and performs the layout processing on a basis of a distance 

the processing unit preferentially selects , as the display is between a position of a viewed point identified on the basis 
object , a candidate object having a relatively high degree of of the line - of - sight information and the specific position . 
priority from among the plurality of candidate objects . ( 18 ) 
( 10 ) The information processing apparatus according to any 
The information processing apparatus according to any one of ( 1 ) to ( 17 ) , 

one of ( 1 ) to ( 9 ) , in which the processing unit causes the selected display 
in which the processing unit selects the display object object to be superimposed and displayed on a real space or 

corresponding to the specific position from among the an image showing a real space . 
plurality of candidate objects on a basis of a relationship ( 19 ) 
between a position of a viewed point identified on the basis An information processing method including : 
of the line - of - sight information and the specific position . executing , by an information processing apparatus , dis 
( 11 ) play control processing of selecting a display object from 
The information processing apparatus according to ( 10 ) , among a plurality of candidate objects corresponding to a 
in which the processing unit selects the display object specific position in a visual field of a user on a basis of 

corresponding to the specific position from among the line - of - sight information showing a line of sight of the user , 
plurality of candidate objects on a basis of an assessment of 30 and causing the selected display object to be displayed on a 
whether a distance between the position of the viewed point display screen in association with the specific position . 
and the specific position is less than or equal to a first value ( 20 ) 
or whether the distance between the position of the viewed A computer - readable medium including : 
point and the specific position is larger than the first value an instruction operable on an information processing 
and less than or equal to a second value . 35 apparatus so as to execute an information processing 
( 12 ) method , 

The information processing apparatus according to ( 11 ) , in which the information processing method includes 
in which the processing unit prohibits selection of a executing , by the information processing apparatus , dis 

candidate object including text information among the plu- play control processing of selecting a display object from 
rality of candidate objects on a basis of an assessment that 40 among a plurality of candidate objects corresponding to a 
the distance between the position of the viewed point and the specific position in a visual field of a user on a basis of 
specific position is larger than the first value and less than or line - of - sight information showing a line of sight of the user , 
equal to the second value . and causing the selected display object to be displayed on a 
( 13 ) display screen in association with the specific position . 

The information processing apparatus according to ( 11 ) or 45 ( II - 1 ) 
( 12 ) , An information processing apparatus including a process 

in which the first value and the second value are values ing unit configured to perform processing of causing a 
based on a visual field characteristic . display object that is selected from among a plurality of 
( 14 ) candidates for the display object corresponding to a target 

The information processing apparatus according to any 50 object on a basis of line - of - sight information showing a line 
one of ( 10 ) to ( 13 ) , of sight of a user to be displayed , 

in which the processing unit in which the processing unit changes a manner of display 
determines a display range of the display screen in which of the display object on a basis of the line - of - sight infor 

the display object is caused to be displayed , on a basis of the mation . 
relationship between the position of the viewed point and the 55 ( II - 2 ) 
specific position , and The information processing apparatus according to ( II - 1 ) , 

limits placement of the display object that is to be caused in which the processing unit changes the manner of display 
to be displayed on the display screen , on a basis of a visual of the display object by changing a layout of the display 
field characteristic and the determined display range . object . 
( 15 ) 60 ( II - 3 ) 
The information processing apparatus according to any The information processing apparatus according to ( II - 1 ) 

one of ( 1 ) to ( 14 ) , or ( II - 2 ) , in which the processing unit changes the manner of 
in which the processing unit display of the display object by changing a manner of 
performs processing of detecting a target object corre- ornamentation on the display object . 

sponding to the specific position , and 65 ( II - 4 ) 
performs the display control processing in accordance The information processing apparatus according to any 

with detection of the target object . one of ( II - 1 ) to ( II - 3 ) , in which the processing unit changes 
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the manner of display of the display object by changing a calculates a distance between a position of a viewed point 
manner of omission of the display object . on a display screen identified on a basis of the line - of - sight 
( II - 5 ) information and a position of the target object on the display 

The information processing apparatus according to any screen , and 
one of ( II - 1 ) to ( II - 4 ) , in which the processing unit changes performs processing of maintaining a layout of the 
the manner of display of the display object further on a basis already displayed display object on a basis of the calculated 

distance . of state information showing a state of the user . 
( II - 6 ) ( II - 15 ) 
The information processing apparatus according to any The information processing apparatus according to any 

one of ( II - 1 ) to ( II - 5 ) , in which the processing unit changes 10 one of ( II - 1 ) to ( II - 14 ) , in which the processing unit causes 
the selected display object to be superimposed and displayed the manner of display of the display object further on a basis 

of environment information showing a surrounding envi on a real space or an image showing a real space . 
( II - 16 ) ronment of the user . An information processing method to be executed by an ( 11-7 ) 15 information processing apparatus , including : The information processing apparatus according to any a step of performing processing of causing a display 

one of ( II - 1 ) to ( II - 6 ) , in which the processing unit changes object that is selected from among a plurality of candidates 
the manner of display of the display object further on a basis for the display object corresponding to a target object on a 
of the selected display object . basis of line - of - sight information showing a line of sight of 
( II - 8 ) 20 a user to be displayed , 
The information processing apparatus according to any in which a manner of display of the display object changes 

one of ( II - 1 ) to ( II - 7 ) , in which the processing unit selects the on a basis of the line - of - sight information . 
display object corresponding to the target object on a basis ( II - 17 ) 
of a position of a viewed point on a display screen identified A program for causing a computer system to execute a 
on a basis of the line - of - sight information , a position of the 25 function of performing processing of causing a display 
target object on the display screen , and information showing object that is selected from among a plurality of candidates 
visual field characteristics . for the display object corresponding to a target object on a 
( II - 9 ) basis of line - of - sight information showing a line of sight of 

The information processing apparatus according to ( II - 8 ) , a user to be displayed , 
in which the processing unit in which a manner of display of the display object changes 

on a basis of the line - of - sight information by the function of calculates a distance between the position of the viewed performing the processing of causing the display object to be point and the position of the target object , and displayed selects the display object corresponding to the target 
object on a basis of the calculated distance and the infor REFERENCE SIGNS LIST 
mation showing visual field characteristics . 
( II - 10 ) 100 information processing apparatus 
The information processing apparatus according to ( 8 ) or 102 communication unit 

( II - 9 ) , in which a degree of priority is set for each of the 104 control unit 
plurality of candidates for the display object , and 40 110 processing unit 

the processing unit preferentially selects a candidate for 
the display object with a high degree of priority . The invention claimed is : 
( II - 11 ) 1. An information processing apparatus , comprising : 

The information processing apparatus according to any a central processing unit ( CPU ) configured to : 
one of ( II - 8 ) to ( II - 10 ) , in which the processing unit select a display object from a plurality of candidate 

determines , on the display screen , a display range in objects , wherein 
which the display object is caused to be displayed , on a basis each of the plurality of candidate objects includes 
of the position of the viewed point and the information attribute information that indicates a degree of 
showing visual field characteristics , and priority , 

causes the display object to be displayed in the deter- 50 the selected display object corresponds to a specific 
mined display range . position in a visual field of a user of the informa 
( II - 12 ) tion processing apparatus , and 

The information processing apparatus according to any the degree of priority of the selected display object is 
one of ( II - 1 ) to ( II - 11 ) , in which the processing unit highest from among degree of priorities of the 

performs processing of detecting the target object , and plurality of candidate objects ; and 
performs the processing of causing the display object to control a display screen to display the selected display 

be displayed in a case where the target object is detected . object based on line - of - sight information that indi 
( II - 13 ) cates a line of sight of the user , wherein the selected 

The information processing apparatus according to any display object is displayed in association with the 
one of ( II - 1 ) to ( II - 12 ) , in which the processing unit per- 60 specific position ; and 
forms the processing of causing the display object to be change a manner of the display of the selected display 
displayed at a set time interval . object based on the attribute information of the 
( II - 14 ) selected display object . 
The information processing apparatus according to ( II- 2. The information processing apparatus according to 

13 ) , in which , in a period in which the processing of causing 65 claim 1 , wherein the CPU is further configured to change the 
the display object to be displayed is not performed , the manner of display of the selected display object based on the 
processing unit line - of - sight information . 
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3. The information processing apparatus according to the viewed point and the specific position is less than 
claim 2 , or equal to a first value , or the distance between the 

wherein the CPU is further configured to change the position of the viewed point and the specific position 
manner of the display of the selected display object is larger than the first value and less than or equal to 
based on a change of at least one of a layout of the 5 a second value , 
display object , a manner of ornamentation on the wherein the selected first display object corresponds 
selected display object , and a manner of omission of the to the specific position in a visual field of the user ; selected display object . and 4. An information processing apparatus , comprising : control a display screen to display the selected first a central processing unit ( CPU ) configured to : display object based on the line - of - sight information , select a display object from a plurality of candidate wherein the selected first display object is displayed objects , in association with the specific position . wherein the selected display object corresponds to a 10. The information processing apparatus according to specific position in a visual field of a user of the 

information processing apparatus ; claim 9 , wherein 
control a display screen to display the selected display the CPU is further configured to prohibit selection of a 

object , wherein second display object of the plurality of candidate 
the selected display object is displayed in association objects based on the assessment that the distance 

with the specific position , and between the position of the viewed point and the 
the selected display object is displayed based on 20 specific position is larger than the first value and less 

line - of - sight information that indicates a line of than or equal to the second value , and 
sight of the user ; and the second display object includes text information . 

change a manner of the display of the selected display 11. The information processing apparatus according to 
object based on the line - of - sight information and 
state information , wherein the state information indi- 25 wherein the first value and the second value are based on 
cates at least one of a locomotion state of the user or a visual field characteristic . 
a conversation state of the user . 12. An information processing apparatus , comprising : 

5. The information processing apparatus according to a central processing unit ( CPU ) configured to : 
claim 1 , determine a position of a viewed point based on line 

wherein the CPU is further configured to determine the 30 of - sight information that indicates a line of sight of 
manner of the display of the selected display object a user of the information processing apparatus ; 
based on an assessment that the attribute information of determine a relationship between the position of the 
the selected display object includes text information or viewed point and a specific position ; 
the attribute information of the selected display object select a display object from a plurality of candidate 
excludes the text information . objects based on the relationship between the posi 

6. The information processing apparatus according to tion of the viewed point and the specific position , 
claim 5 , wherein the selected display object corresponds to 

wherein , based on the line - of - sight information and the the specific position in a visual field of the user ; 
attribute information that includes the text information , determine a display range of a display screen for 
the CPU is further configured to change a number of 40 display of the selected display object , wherein the 
displayed characters of the text information . display range is determined based on the relationship 

7. The information processing apparatus according to between the position of the viewed point and the 
claim 5 , specific position ; 

wherein , based on the line - of - sight information and the limit placement of the selected display object on the 
attribute information that includes the text information , 45 display screen , based on a visual field characteristic 
the CPU is further configured to highlight the text and the determined display range ; and 
information . control the display screen to display the selected dis 

8. The information processing apparatus according to play object based on the line - of - sight information , 
claim 1 , wherein the CPU is further configured to : wherein the selected display object is displayed in 

determine a position of a viewed point based on the 50 association with the specific position . 
line - of - sight information ; 13. The information processing apparatus according to 

determine a relationship between the position of the claim 1 , 
viewed point and the specific position ; and wherein the CPU is further configured to : 

select the display object corresponding to the specific detect a target object corresponding to the specific 
position based on the relationship between the position 55 position , and 
of the viewed point and the specific position . control the display based on detection of the target 

9. An information processing apparatus , comprising : object 
a central processing unit ( CPU ) configured to : 14. An information processing apparatus , comprising : 

determine a position of a viewed point based on line- a central processing unit ( CPU ) configured to : 
of - sight information that indicates a line of sight of 60 select a first display object from a plurality of candidate 
a user of the information processing apparatus ; objects , 

determine a relationship between the position of the wherein the selected first display object corresponds 
viewed point and a specific position ; to a specific position in a visual field of a user of 

select a first display object from a plurality of candidate the information processing apparatus ; 
objects based on the relationship between the posi- 65 control a display screen to display the selected display 
tion of the viewed point and the specific position and object based on line - of - sight information that indi 
an assessment that a distance between the position of cates a line of sight of the user , wherein 
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the display screen is controlled at a first time interval 17. An information processing method , comprising : 
longer than a second time interval , and selecting a display object from a plurality of candidate 

the second time interval corresponds to display of a objects , wherein 
frame ; and each of the plurality of candidate objects includes 

maintain a layout of a second display object in a third 5 attribute information that indicates a degree of pri 
ority , time interval in which the display control is not the selected display object corresponds to a specific performed . position in a visual field of a user , and 15. The information processing apparatus according to the degree of priority of the selected display object is 

claim 14 , wherein highest from among degree of priorities of the plu 
the CPU is further configured to maintain the layout based rality of candidate objects ; 

on a distance between a position of a viewed point and controlling a display screen to display the selected display 
the specific position , and object based on line - of - sight information that indicates 

the distance is identified based on the line - of - sight infor a line of sight of the user , wherein the selected display 
mation . object is displayed in association with the specific 

16. The information processing apparatus according to position , and 
claim 1 , changing a manner of the display of the selected display 

wherein the CPU is further configured to superimpose and object based on the attribute information of the selected 
display object display the selected display object on a real space or an 

image showing the real space . 
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